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DETAILED ACTION 



Claim Rejections - 35 USC § 112 



The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

1 . Claims 19 and 38 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the enablement requirement. The claim(s) contains subject matter which was not described 
in the specification in such a way as to enable one skilled in the art to which it pertains, or with 
which it is most nearly connected, to make and/or use the invention. More specifically, the 
applicant's specification is non-enabling in regards to how the "decompression" processing 
removes noise prior to the embedding the watermark signal. It appears that the applicant's 
specification (pages 14-15) provides support on how the compression processing removes the 
system noise, but fails to provide support for decompression processing. For examination 
purposes, the phrase "wherein the processing is compression and decompression" in lines 1-2 
will be interpreted as "wherein the processing is compression", as supported on pages 14-15 of 
the applicant's specification. 



Claim Rejections - 35 USC §101 



35 U.S.C. 101 reads as follows: 



Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 
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2. Claim 40 is rejected under 5 U.S.C. 101 because the claimed invention is directed to non- 
statutory subject matter. More specifically, claim 40 is drawn to an image, which is merely a 
matrix of data values. Regardless of how the values are computed, they are nonetheless 
considered mere data. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-3, 6-10, 13, 20-22, 25-29, 32, 39, 40 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over the combination of Daly et al., U.S. Patent No. 5,859,920 ("Daly") and 
Rhoads, U.S. Patent No. 6,567,533 ("Rhoads-533"). 

Referring to claim 1, Daly discloses a method for embedding a watermark signal that 
contains message data in a digital image represented as a two-dimensional array of pixel values, 
comprising the steps of: 

a. providing a dispersed message image having pixel values representative of the 
message data (col. 7, lines 42-61) 

b. modifying each pixel value of the dispersed message image as a function of the 
digital image (col. 7, lines 62-67) 
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c. combining the modified dispersed message image with the digital image to 
produce a watermarked image (col. 8, lines 1 1-14). 

Daly explains that the pixels of the dispersed message image are modified as a function 
of the digital image, as noted above, but fails to teach that each pixel value of the dispersed 
message image is modified as a function of the corresponding pixel value in the digital image. 
However, this feature was exceedingly well known in the art. For example, Rhoads-533 
discloses a method for embedding a watermark signal in a digital image that includes the step of 
modifying each pixel value of the a message image as a function of the corresponding pixel 
value in the digital image [col. 8, lines 29-63. Rhoads-533 explains that each pixel value 
(Vcomp; n,m) of the message image (composite embedded signal) is modified by a scaling factor 
(X*sqrt(4 + Vorig; n,m A Y)), see equation 3. Note that the scaling factor is a function of the 
corresponding pixel value in the digital image (Vorig; m,n)]. 

Daly and Rhoads-533 are both concerned with embedding a watermark signal in a digital 
image based on the noise characteristics of the image. Daly is concerned with extracting the 
watermark when the digital image may have been rotated (Daly, col. 10, lines 10-11). Rhoads- 
533 's method allows the watermark to be extracted from the image even if the image has been 
scaled and rotated, thereby increasing the resistance of the watermark (Rhoads-533, col. 1, lines 
53-55). Therefore, it would have been obvious to modify step (b) of Daly, so that each pixel 
value of the dispersed message image is modified as a function of the corresponding pixel value 
in the digital image, as taught by Rhoads-533, in order to increase the resistance of the 
watermark, thereby enhancing the embedding process. 
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Referring to claim 2 3 Daly further discloses that the step of providing a dispersed 
message image, comprises the steps of producing a message image presenting the message data, 
providing a carrier image, and convolving the message image with the carrier image to produce 
the dispersed message image (col. 7, lines 42-46 and figure 7). 

Referring to claim 3, Daly further discloses that the carrier image has random phase (col. 
7, lines 19-22). 

Referring to claim 6, Daly further discloses that the step of modifying each pixel of the 
dispersed message image comprises multiplying the pixel by a scaling factor representative of a 
specified system signal-depend noise (col. 7, line 62-col. 8, line 10). 

Referring to claim 7, Daly further discloses the step of extracting the message data from 
the watermarked image (col. 5, lines 48-65). 

Referring to claim 8, see the rejection of at least claim 6 above. 

Referring to claim 9, Daly further discloses the step of extracting the message image 
from the watermarked image by correlating the carrier with the watermarked image (col. 5, lines 
48-51). 

Referring to claim 10, see the rejection of at least claim 8 above. Daly and Rhoads-533 
fail to explicitly teach the steps of forming an estimate of the scaling factor for each pixel value 
in the dispersed message image, and dividing each pixel value of the watermarked image by the 
corresponding estimated scaling factor prior to extracting the message data from the 
watermarked image. 

The Examiner notes that it was well known that the process of extracting a watermark 
from a digital image is characterized as the reverse process of embedding the watermark. In 
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other words, the steps involved to embed the watermark is performed in reverse order to extract 
the watermark. In this case, Daly explains that each pixel of the message image is multiplied by 
a scaling factor (as noted above). The Examiner notes that the reverse process for this step 
would be to divide each pixel of the watermarked image by the corresponding scaling factor. 
Therefore, it would have been obvious to divide the watermarked image by the corresponding 
estimated scaling factor prior to extracting the message from the watermarked image, in order to 
undo the changes introduced by the embedding process, thereby ensuring that the extracted 
watermark is accurate and reliable. 

Referring to claim 13, Daly further discloses that the specified system signal-dependent 
noise is representative of film grain noise (col. 7, line 65-col. 8, line 10). 

Referring to claims 20, 39, 40, see the rejection of at least claim 1 above. 

Referring to claim 21, see the rejection of at least claim 2 above. 

Referring to claim 22, see the rejection of at least claim 3 above. 

Referring to claim 25, see the rejection of at least claim 6 above. 

Referring to claim 26, see the rejection of at least claim 7 above. 

Referring to claim 27, see the rejection of at least claim 8 above. 

Referring to claim 28, see the rejection of at least claim 9 above. 

Referring to claim 29, see the rejection of at least claim 10 above. 

Referring to claim 32, see the rejection of at least claim 13 above. 

4. Claims 4, 11, 12, 14, 23, 30, 31, 33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the combination of Daly et al., U.S. Patent No. 5,859,920 ("Daly") and 
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Rhoads, U.S. Patent No. 6,567,533 ("Rhoads-533"), further in view of Rhoads, U.S. Patent No. 
6,496,591 ("Rhoads-591"). 

Referring to claim 4, Daly further discloses that the carrier image has a Fourier amplitude 
that models the Fourier amplitude of a noise signal (col. 7, lines 19-22. Note that the carrier 
image and the noise signal are in the frequency domain, and therefore have Fourier amplitude). 
However, Daly and Rhoads-533 fail to teach that the carrier image has a Fourier amplitude that 
models the Fourier amplitude of a specified system noise. 

Rhoads-591 discloses a carrier image that models a specified system noise (col. 23, lines 
11-16. Note that the "noise generated directly from application instrumentation" in line 13 is 
interpreted as a specified system noise). 

Daly, Rhoads-533, and Rhoads-591 all are concerned with embedding a watermark signal 
in a digital image based on noise characteristics. Rhoads-591 explains that utilizing a carrier 
image based on the specified system noise provides absolute security (Rhoads-591, col. 23, lines 
18-20). Therefore, it would have been obvious to modify the Fourier amplitude of the carrier 
image of Daly and Rhoads-533, so that it models a specified system noise, as taught by Rhoads- 
591, in order to increase the security of the system, thereby enhancing the watermarking process. 

Referring to claim 11, Rhoads-591 discloses that the specified system noise is 
representative of the application instrumentation, as noted above, but fails to explicitly teach that 
the specified system noise is representative of image sensor noise. However, the Examiner notes 
that Rhoads-591 is concerned with processing digital images (note that a image sensor is inherent 
for digital images). Therefore, it would have been obvious to modify the specified system noise 
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so that it is representative of image sensor noise, since Rhoads-591's application instrumentation 

includes an image sensor. 

Referring to claim 12, Daly discloses that the specified system signal-dependent noise is 
representative of film grain noise (col. 7, line 65-col. 8 } line 10). 

Referring to claim 14, see the discussion of claims 6 and 12 above. 

Referring to claim 23, see the rejection of at least claim 4 above. 

Referring to claim 30, see the rejection of at least claim 1 1 above. 

Referring to claim 31, see the rejection of at least claim 12 above. 

Referring to claim 33, see the rejection of at least claim 14 above. 

5. Claims 5, 15-17, 24, 34-36 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the combination of Daly et al., U.S. Patent No. 5,859,920 ("Daly") and Rhoads, U.S. Patent 
No. 6,567,533 ("Rhoads-533"), in view of Roads, U.S. Patent No. 6,496,591 ("Roads-59r), 
further in view of Honsinger et al., U.S. Patent No. 6,044,156 ("Honsinger"). 

Referring to claim 5, see the discussion of at least claim 4 above. Daly, Rhoads-533, and 
Rhoads-591 explain that the carrier image has a Fourier amplitude that models the specified 
system noise, as noted above (claim 4), but fail to teach that the carrier image contains a ramp 
from zero for low frequencies. 

Honsinger teaches a carrier image that contains a ramp from zero for low frequencies 
(col. 7, lines 11-45). 

Daly, Rhoads-533, Rhoads-591, and Honsinger are all concerned with embedding a 
watermark signal in a digital image. Honsinger' s method reduces the impact of the image on the 
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recovered message, thereby improving the integrity of the recovered message (Honsinger, col. 7, 
lines 4-14). Therefore, it would have been obvious to modify the carrier image of Daly, Rhoads- 
533, and Rhoads-591, so that it contains a ramp from zero for low frequencies, as taught by 
Honsinger, in order to improve the integrity of the recovered message, thereby enhancing the 
watermarking process. 

Referring to claim 15, see the discussions of claims 4 and 5 above. The combination of 
Daly, Rhoads-533, Rhoads-591, and Honsinger teach a carrier image having a Fourier amplitude 
that matches the high frequencies of the Fourier amplitude of the specified system noise and 
contains a ramp from zero for low frequencies, as noted above (claim 5). Note that the resultant 
carrier image does not match the specified system noise due to the ramp from zero for low 
frequencies. Also as noted above (claim 4), Rhoads-591 explains that matching a carrier image 
to a specified system noise provides absolute security (Rhoads-591, col. 23, lines 18-20). The 
Examiner notes that in order to match the carrier image to the specified system noise, low 
frequency noise must be added to the carrier image (due to the ramp from zero for low 
frequencies). Therefore, it would have been obvious to add low frequency noise to the carrier 
image to match the system specified noise, in order to increase the security of the system, 
thereby enhancing the watermarking process (Note that adding low frequency noise to the carrier 
image results in low frequency noise being added to the dispersed message image). 

Referring to claim 16, see the discussion of at least claim 9 above. 

Referring to claim 17, see the discussions of claims 5 and 9 above. Daly explains that the 
step of extracting the message image from the watermarked image is performed by correlating 
the watermarked image with the carrier signal, as noted above (claim 9). However, Daly, 
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Rhoads-533, and Rhoads-591 fail to teach that the carrier image has a Fourier amplitude that 
matches the high frequencies of the Fourier amplitude of the specified system noise and contains 
a ramp from zero for low frequencies. 

The combination of Daly, Rhoads-533, Rhoads-591, and Honsinger teach a carrier image 
having a Fourier amplitude that matches the high frequencies of the Fourier amplitude of the 
specified system noise and contains a ramp from zero for low frequencies, as noted above (claim 
5). Therefore, it would have been obvious to modify the step of extracting the message from the 
image, so that it is performed by correlating the watermarked image with the (second) carrier 
image having a Fourier amplitude that matches the high frequencies of the Fourier amplitude of 
the specified system noise and contains a ramp from zero for low frequencies, as taught by Daly, 
Rhoads-533, Rhoads-591, and Honsinger, in order to improve the integrity of the recovered 
message, thereby enhancing the watermarking process. 

Referring to claim 24, see the rejection of at least claim 5 above. 

Referring to claim 34, see the rejection of at least claim 15 above. 

Referring to claim 35, see the rejection of at least claim 16 above. 

Referring to claim 36, see the rejection of at least claim 17 above. 

6. Claims 18-19, 37-38 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination of Daly et al., U.S. Patent No. 5,859,920 ("Daly") and Rhoads, U.S. Patent No. 
6,567,533 ("Rhoads-533"), further in view of Acharya et al., U.S. Patent No. 6,449,380 
("Acharya"). 



Application/Control Number: 09/736,067 Page 1 1 

Art Unit: 2623 

Referring to claim 18, Daly and Rhoads-533 fail to explicitly teach that the digital image 
has been processed to remove system noise prior to embedding the watermark signal. However, 
this feature was exceedingly well known in the art. For example, Acharya discloses a 
watermarking process wherein the digital image is processed (compressed) to remove system 
noise prior to embedding the watermark signal (col. 4, lines 1-47. Note that compressing the 
digital image will remove the system noise). 

Daly, Rhoads-533, and Acharya are all concerned with embedding a watermark in a 
digital image. Acharya' s method provides added level of security, allows secure image data 
representation and secure movement of signal information (Acharya, col. 6, lines 23-32). 
Therefore, it would have been obvious to process the digital image of Daly and Rhoads-533 to 
remove the system noise prior to embedding the watermark signal, as taught by Acharya, in 
order to enhance the security of the watermarking system. 

Daly further discloses that the watermark signal represents system noise (col. 7, line 62- 
col. 8, line 20). Therefore, the resultant watermarked image will have the appearance of 
containing system noise. 

Referring to claim 19, Acharya further discloses that the processing is compression (col. 
4, lines 1-47). 

Referring to claim 37, see the rejection of at least claim 18 above. 
Referring to claim 38, see the rejection of at least claim 19 above. 
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Conclusion 



The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

a. Wen et al. U.S. Patent No. 6,130,741 discloses a method for embedding a 
watermark in a digital image where in the parameters for embedding the watermark are adjusted 
according to the film property. 

b. Hannigan et al. U.S. Patent No. 6,535,617 discloses a method for removing noise 
from an image, and embedding a watermark signal. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Charles Kim whose telephone number is 703-306-4038. The 
examiner can normally be reached on Monday thru Thursday 8:30am to 6:00pm and alternating 
Fridays 9:30am to 6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amelia Au can be reached on 703-308-6604. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-306-0377. 





^/Jon Chang 
Primary Examin&f 



